Biological response of free-living mouse Mus spretus from Doñana National Park under environmental stress based on assessment of metal-binding biomolecules by SEC-ICP-MS.
A metallomic approach based on the use of size-exclusion chromatography (Superdex-75) with inductively coupled plasma mass spectrometry (ICP-MS) detection is combined with anion or cation exchange chromatography to characterize the biological response of the free-living mouse Mus spretus. The approach has been applied to contaminated and non-contaminated areas from Doñana National Park (southwest Spain) and the surroundings. Several areas affected by differential contamination from mining, industrial, and agricultural activities have been considered. The high presence of Mn, Cu, and Zn in liver and As and Cd in kidney is remarkable, especially in contaminated areas. The size exclusion chromatograms traced by Mn in liver cytosolic extracts are more intense than in kidney; a Mn-peak matching with the standard of 32 kDa (superoxide dismutase) is present in these organs, and its intensity is correlated with the concentration of Mn in the extracts. High-intensity peaks traced by Cu, Zn, and Cd at 7 kDa (matching with metallothionein I standard) in liver extract are triggered by the presence of contaminants. Other peaks related with molecules of 32 and 67 kDa traced by Cu and Zn can also be observed, although their intensity is higher in sites with low contamination. In kidney extracts, the presence of a Cd-peak with Mr of 7 kDa (tentatively Cd-metallothionein) with high intensity under the action of contaminants was observed, but high biological responses are also proven in the protected area of the Park, which denotes a progressive increase of diffuse contamination.